Production of insulin-like growth factor binding proteins (IGFBPs) by porcine granulosa cells: identification of IGFBP-2 and -3 and regulation by hormones and growth factors.
Using ligand blotting and immunoprecipitation we have characterized the insulin like growth factor binding proteins (IGFBPs) produced by cultured porcine granulosa cells. Ligand blot analysis of granulosa cell conditioned medium revealed 5 bands of IGF binding activity with apparent molecular sizes of 44, 40, 34, 29, and 22 kilodaltons (kDa). The 40-44 kDa bands of granulosa- conditioned medium were identified by immunoprecipitation with an antibody to porcine IGFBP-3, the acid-stable subunit of the 150 kDa GH-dependent serum IGFBP complex. The 34 kDa band was immunoprecipitated by an antibody to the rat IGFBP-2, the major IGFBP found in fetal rat serum and in BRL-3A cell cultures. To date we have been unable to immunoprecipitate the 29 and 22 kDa bands with any of the antibodies tested including a panel of monoclonal antibodies to human IGFBP-1, the amniotic fluid IGFBP. The pattern of secretion varied with size of the follicles from which granulosa cells were obtained and the culture conditions. With cells from small (2-4 mm) follicles, short term cultures secreted mainly IGFBP-3 and IGFBP-2, while IGFBP-2 and the 29 and 22 kDa bands were pronounced in longer term cultures. In short term culture, granulosa cells from medium sized (4-6 mm) porcine follicles produced IGFBPs in substantially greater amounts than did those from small (1-3 mm) follicles, but exhibited comparable band patterns. The production of IGFBPs was inhibited by cycloheximide. IGFBP production by granulosa cells in culture was regulated by hormones and growth factors. The most striking effects were the inhibition of IGFBP-3 secretion by transforming growth factor beta and FSH. In contrast, IGFBP-3 levels were enhanced by epidermal growth factor. The IGFBPs produced by cultured porcine granulosa cells are identical in size and immunoreactivity to those previously found in porcine follicular fluid. Thus, follicular cells may be the source of follicular fluid IGFBPs. The IGFBPs may be important modulators of the IGF autocrine/paracrine system in the ovary.